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Effects of Intervention Instruction Using Cognitive Modification
Techniques on Teacher Perception and Behavior

Dennis W. Sunal

A great deal of dizcuszion over the pact fi1ve ,earz hac
1"volved the low state of teacherz performance and the lack of
effective texchers far zpecif¥ic teaching arexz. Much of 1t
rejsted to general levelz and problems rather than recommending
applicaticn and anal+si1z of significant effects rezulting from
current theory and research., The prezent stud, was designed to
addreze this inbalance through applica 1on of & thecretical
framework, which i1ncorporate:z research knowledge from information
proceesing and developmenta! theor.-, to provide an zlternative
approach for increasing basic ski11lz 1n classroom teaching.

BACKGROWID

The definition of teaching dezcribed here beginz with the
condition that we cannot specif. all zituatione 1n which tezchers:
find themseluss, nor can we i1denti1¥, 211 teachers or students
characteristicz which help determine the appropriztenesz of
vari1ous spproaches. Therefcre, me cannot train tescherz to u:ze
the avairlzble skills and methodz 1n & dezcriptive wmay that will
produce effective teaching. FRather, teaching 15 beszt
charscterized 3z 2 candition 1n which bnonledge and z¥111 bazed
judgement and decision-making muzt be erercised 1n order to guide
the pravizion of appropriate inztruction (MHationasl Institute of
Education, 1975),

Effective teaching 1nvolves mzn, comple« behzviors that
require cffective uze of higher lewel thought processes. The
thought - oceszez are similzr to the procezses used n completing
Pragetian performance tazks. Professionsl teacher education
programs have assumed that prerequicite and higher level thought
processez are sufficientlv developed 1n pre and i1nzervice teachers
so a¢ not to poze & problem in clasercom performance. Evidence
has accumul ated over the past three decades, beginning with Lovell
in 1541, that not all adults reach the higher developmentz]l level
of thought and z2ction hypothesized by Piaget, Kohiberg, and
otherz. Numeércous ctudies of precervice and 1nservice teacher:
found that large segments of this group are not functioning 3t 3
level which would allow them to become sffective decision mavers
ang exhibit proficient classroom performance (e.g., MocFinnon and
Rernner, 1971, Chiapetta 1976, and Sunal znd Sunzal 1985,

Over the past 10 years, the work of a number of researchers
in preservice and 1nzervice education has mplicated general
developmental progreses te.g., Oya 2nd Sprinthall 1?72, Glassberg
and 043 1981, Lyone 1524a and 1984bs znd more zpecific deuelopment
of intellectual processes (e.g., VYoran, Znow, and McDonald 1=70,
Meleon and Ankney 19775 Peterzon., Mar.., and Clark 17725 Martin
1?83; and Sunasl and Surnal, 1980 and 1985 1n teaching perfirmance
of clazzroom teacnerz=. Specific formal level thinking schema
which have been related to clazeroom teacning performasnce 1nclude
hypothetical-deductive reaconing, i1dentification and use of
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variables, ego-centricism, combinatoris)l reazoning, and control of
vartables «Sunal and 5Sunal 1939,

While 1t is clear .hat theze mental =zchemz are widel~ uzed 1n
classroom teaching performance, 1t 15 also understood that theze
reasoning schema are themselvez aggregates of more fundamental
cognitive development. They 1nclude, among others, concrete
operational schema {operational Krnowledge), contentz of thought
(figurative knowledge) <Kamii 1976), and cognitive procezses which
are prerequisite to and relate the formal reasoning schema,
Concrete operational schema and contente of thought, developed
through course work and field experience, are strecsed and highl s
accomplizhed 1n teachers during undergrsduate teaching programsz
Inabili1t» to use formal operational schema in teaching decizions
and performance may be due to 3 lack of schema or deficiencies in
prerequicsi te cognitive processes critical 1n the uce of the schema
in the context of some routine and most comple« classroom problem
si1tuations.

Intervention 1nstruction n formal operational schema ar 1n
prereguizite cognitive processes are sugqgested possible routesz to
change teaching performance (Bruner, 1941). A third rouve, that
of preservice or i1nzervice education providing knowledge and
practice 1n teaching ski1l1lz 15 the dominant path used todas to
incresse teaching effectinveness., However, the success of this
dominant mode is ceen to be strongly moderated by the teacher s
abilirty to understand the Knowledge or skills being taught. In
fact, the efficiency of teacher education program= and workzhops
may be directly correlated tc the formal operational thought fewel
of the teacher. Better teaching may recsul. not by changing the
teacher education content but b. ncreazing the receptivity and
application praoficiency of what 13 taught znd learned "while on
the job" thirough intervention cognitive modification procedures.

Considering the first two alternative routes to
increazing the teaching effectiveness, 1ntervention training 1n
tormal operaticnal schema would appear more long term in trancsfer
effectz than cognitive modification through trsining !n
prerequizite cognitive procezsesz. The latter hypothesizes the
existence of formal schemz, at the transitional or early formal
thought level, but due to deficiencies (n prerequicite abilities
to use them, lack of coordination betiween schemz, or 1mmaiure form
of the schema they appear only 1n certzin situations or not at
all. To increase the regularity of the use of the formal schema,
tntervention training 1n bazic cognitive proceszes may prove (o
show =strongest effects with teacherz at the tranzitional, 28+,
and e2arly formal operat:icnal lewelz, 3t and 3A+. Thi:z need, zs
concluded from 3 number of studies reported earlier, represents up
to two-thirds of precervice teachers and ore-half of inzervice
teachers.

Rather thzun approaching the relaticnzhip of formal
operational functioning and teaching effectiveness globally, &
more limited focus 15 needed to develop underztanding of the
effects., A focue would also provide practical information and
proceduresz useful 1n potential application to teacher education.
One formal operational schema, hrpothetical- deductive ressocning,
hae been cited as critical to effective decicion makKing 1n
plarning and carrying out classroom lessons., It serves zs a
foundation for classroom teaching behaviorz zuch az 1) postulating
decisions based on relevant variables derived from professional
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education exper.encez, 2 proceszing i1nformation, making decizians
and anticipating problems without experiencing the events firzt,
and 3 using if—then reasoning in postulating solutions veri1fiable
in future classroom obzervations. <Sunal and Sunzl 1985),

Preresquisite cognitive processes, related to data acquizition
processing in Information Procecssing Thoery, are needed for
effective hypothetical-deductive reasoning and 1tz 1itegration
with other formal zchemz. The procezzes make possible the
observation, formulation and selection of relevant variables and
the conzideration of all relevant information in making decisions.
For such specific teaching actisities as lesson planning and plan
analys1s where hypothetical-deductive reasoning iz needed, the
prerequisite processes would involve functional datz acquisition
processes 1n at least five areas. They are 1) perception of
sufficient and clear sensory data sllowing for appropriate
distinction and description of objects and events; 27 planned snd
organized exploratory behavior schema allowing selection of
relevant cues with specific characteristice; 3) recognition of the
need for collecting 211 data 1n exploratory behavior and use of =
wide range of precice dats to describe relevant variables; 4
abili1ty to distinguish relevant cuez 1n defining variables
relating to a praoblem; S) efficiency of memory space storage =znd
retrieval of sufficient 12vel that an appropriate rnumber of units
can be sccezsed and manipulated at the zame time.

Research 1nvolving cognitive modification and using
intervention instruction 1n gerneral prerequizite cognitive
processe:z haz been conducted. Thiz research has shown significant
and long-term recults with adoleccents ard adultz. Savell,
Twohi1g, and Rachford (198¢, report that intervention involing a
general program, the Feuerztein Inztrumenta)l Enrichment method,
designed for improving problem zolving strategies has been
successful 1n 1ncressing adolescent cognitive functicning ‘eg,
Haywood and Burke 1977, Feuerstein 1980, and Shaver and Beasle.
1987). More zpecific training 1ncluding zimilar techniques and
tnvolving the areas of cue attendance and hypothesics generation
has zlso had sigrnificant =ffects in near-transfer measurec,
Subjects were reported to have developed an i1ncreased abilit. to
dezcribe and explain events similar to training situations ‘eg.
Sieber and Lanzetta, 1966, Salomon and Sieber 1970, Wright 1975,
and Fouler and Wraight 1%80). The effectz remained zigrnificant n
long term testing (Liright, 1981, Quality of hypotheses can be
meazured and hypothezes generation abilit, can be effectivelv
taught 7Salomon and Sieber 1970, Quinn 1971, Guinn and George
1975,

Use of intervention instruction 1nvolving prerequizite data
gathering skills mith teachers has been succezszful 1n improving
abi1lity to use probing quecstionz 1n classroom discussIons, gIving
clezr and concise directions, 1n solving formal operaticnal level
problemz znd involvement of studentsz 1n decicsion marKing ¢ Orme
1977, Liskeman et. al. 1978, Wright 1979, Martin 1983; Suns!,
1982+, lhxt 1z needed at thiz point 1= & study to determine the
far-trancfer effectz of purposeful cognitive maodification in
prerequizite procesces s i1med at a specif.c formal thought schema,
hyputhetical - deductive reasoning, and applied to classroom
teaching performance. The purpose of this i1nvectigation was to
determine if intervention instruction 1n specific data scquisition
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processes would transfer to increased bazic skill performance in
planning for classrcom teaching.

The problem investigated in this stud, was tc determine the
effects of intervention instruction 1n cue attendance on novice
teacher performance :n analrysic and modification procedures of
classroom lesson plans. Included in the intervention inztruction
and folicwup lecsson plan activities were detatl attendance,
information search questions, hypothesis generation and designing
strategies for hypathesis testing.

The following research questions were examined on the etfects
of intervention instruction 1n cue attendance.

1. Coez instruction affect perception and reporting of the
number and type of appropriate data observed 1n znalyzing
problem events on film (near—transfer) or claszroom lezson
plane (far—-trancfer ?

2. Doee instruction affect the perception and reporting of data
related to appropriate description of variables in events.
The outcome involved number, type and quality of questione
as¥ed and hypotheses concstructed in analyzing problem events
on “ilm fnear-transfer) or classroom lecsson plans
Cfar—-transfer)”

. Does instruction affect exploratorr behaviors, inquiry
pattern, and kind of data referenced in anal,z:ng <lassrcom
teczon plance™

9, Doec the ability of the teacher, cognitive €unctioning level,
affect the rezults of the instruction :n number, type or
quality of the responsec given 1n attempting vo make
decisions 1n problem situations?
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FPROCEDURE

Fesearch Desian

A modified Solomon four block design was used to inuvestigate
the effects of intervention training . The zample was randomly
assigned to si1x groups, blocked 3 control and 2 exper imental,
Each block was given the =zame experiencez except for the treatment
variable. Pretesting 1n each block 1nualved critique of a
classroom lesson anecdote for one group, a Pizgetian Task
Assesczment for 3 csecond group, and only i1ntroductory remarks for
the third qroup. See Table I for the complete research design
descripticon.

[ Incert Table I about here 1}
Sample

Farticipantse 1n thics research gproject concizted of 189 full
time, final year wuniversity pre—-cervice teachers. They were all
secondary education majors. The, were msjoring in the social
sciences, English, science or mathematics. The teacherc attended
a common class session dealing with classroom instruction during
the year. On frequent occasions this class met for special topics
in smaller groupe.

A general decscription of the training session was qiven to
the subjects during cne class zezcsion. 175 studente signed up for
the sctivity and were ascigned randomly to six groups. The
research sctivity tock place near the end of the academic vesr
before ctidents performed ztudent teaching.

Treatment

The train:ag actiuits experienced b, the exper imental group
concsicsted of intervention tnstruction 1n cue sttendance providing
experience 1n each of the five previoucly decscribed prerequicite
cognitive proc2es 1tems. Decicson-making =zstuationz typically
require that one miske 5 selection from among alternstives,
thternally or esternsllv zvailable, without haring zufficient
information to make an unequivocal choice. A second behavior set
15 possible where an 1ndividual does not comprehend the depth of a
probblem enough to want to ceel new i1nformation. In the face of
uncertainty the decision maker uzually engages in "arious
beha'r1ors such as acquicsition of informaticn or recrganization of
Known information. These activities are seen 33z 1nstrumental n
reducing uncertiant, and recponse conflict, Previcus research
beginning mith Lanzetta (19432 has shown that the amount of effort
devoted to information acquis'tion 12 related to the degree of
response uncertianty generated b- 3 problem, time gressurez, snd
cost of information. The amount of conflict 1n the problem :zoluer
and the comple ity of decision processes are 3 function of the
response uncertsinty, the importance of the problem and the
conceptual structure of the decision maver. An optimal leuel of
conflict provides maximum curiosit,, learning, and cognitiye
rectructuring. Conflict which 12 yow or tco high 15 not
productive 1n bringing individuals intc 3 mode of ..~-formaticn
search which efficientl,s zolves problems (Sieber & Lanzetta,
1964:. Conflict or confrontation becomez the learning tool which
accomplishes cognitive resrtucturing and the baziz for cognitive
development (Bruner, 194&,.

Intervention instruction 1n pre-decicsion 1nformation
processing behavior procuces tncreased uncertaint, 1n responding
to problems causing higher level conflict between pocssible
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explanations or rezalutions. A lack of uncertaint, leads ta
simple, naive rezponsez and few alternztivee., The conflict =z the
subtective responze uncertainty produced through 3 dizcrepanc,
between the novice’s erpectations and the information received or
to be recalled from past experiencesz. Th.s state of conflict 15
relyeved “y information search and by generating additional and
more acceptable eslsnations or resoclutions, The result nf the
conflict 1¢ 1nireased exploratory behavior, curiczit,, xnd
information search. This incressed explorator . behavior s
performed to reduce the conflict to a tolerable lewel, Its
cstrength depends on the <strength of the responze uncertainty.

Intervention inetrtuction inuclues an increase 1n environment
complexity sufficiently gradual to permit development of modes of
cognitive functioning which can handle increased levels of
information. Development here involves increaced ability tao
differentiate, encode, and develop patterns in information leading
to more effective pre-decision question asking and hrpothecis
generation behavior (Sieber & Lanzetta, 1970). Effective
classroom teachiny can be enhanced by consciously considering
alternatives and by expanding the base for generating alternatives
{Cooney, 1981).

For the purpose of adminictering intervention instruction,
this study, 335 with past research, used compler, unstructured cues
becauce they increace the number of possible recponce tendenciez.
The erperimental group teacher:z were requected to dezcribe from
memory a difficult criterion number level of relevant detatle
potentially useful 1n resolving a complex problem shown to them,
S dezcribed and uced 1n previous cue attendsnce rezearch
performed by Wright 71978,, the filmed problem wmwas one of Richard
Suchman’s (1944a) Inquiry Development Program filmlcops publizhed
br Science Recsearch Associates. The film concisted of discrepant
events and was selected becauce of 1te abetractness.

The intervention inztruction followed proceduresz which were
determined rel13ble acrocz several studiecs (Salomon , 1963;
Z3lomon and Sieber, 1770; and Wright, 19793, 4n example of the
act:vity was performed by the session instructor uszing x =econd
Suchman filmloop “The Vnife." A variet; of detailz were reported
after one showing of this 3 minute f11m. The 3 12 minute
tratning film "The Balloon 1n the Jar"” was then shown. Cuesz
cbserved snd remembered dur ing the zhowing of the film by the
subjects were reported and recorded only at the end of the
stioviing. This was done unti]l the subjects e -hauszted the number of
cues seen and remembered. Then the film was zhown again, followed
b> an additionszl recording cseszion at the end. Repeated showings
sdded details of cues cbserved to the originsl lizt., The film waz
shown ac man, timez as required for the zubjyects tc obtain the
necezzary criterion number.,

The =ubjects were instructed not to attempt to esplain why
events were happening 1n the f1lm or toc give 3 response which
could not be obzerved directly in the film. Duplicate detzils
given were not counted. Only detaitls actually obzervable 1n the
film were counted toward the criterian level, Appropriate
responses were reinforced for e3ch reported cue. Groups of zi1¥ to
eight subjects were trained at one time and monitored b, the
instructor and research assistants., The instructor directed the
film showinge and ver1fied the detai)l counts. The azciztants were
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individually trained and used scripts to give 1nztructions and
respond to questions.

The control group during this time pericd received
instruction 1n designing lesson plans. Lesson cutlines and
examples were qgiven illustrating basic lesszon components and their
relationships. Following this activity groups of é toc S were each
given practice activities, Samplee of cshort Computer Acssizted
Instruction ‘CAlY lessons were shown and dizcussed. The probiem
given to subyects wae to sutline a leszon plan from which the Cal
lesson w3s ori1ginally programmed. Lesson results were discussed
with the groups. Lecscon content concicsted of Englich sentence
structure, percentage mathematics problems, or simple physical
science relationships. Instruction time for both exper imental and
control group activities was about one and one half hours, enough
for all subjerts to complete tazke.

Instruments

Fre-treatment measures consicsted of a "Critique of &
Classroom Lesson Activity" and the Lawson (19787 "Clsssroom Test
of Formal Operations*. The Critique of a Classroom Leszon
Activrty (CLA) conzisted of a written 3 page ancedote describing a
claszroom lezszon concerning the teaching of & concept to cecondary
school students. After reading the anecdote, the sheets were
taken up and a question zheet waz given to each subgsct. One open
enced queztion was asked. It asked, "Give detzils of the lesson
activity. Onlv give details actuall, dezcribed as taking place in
the aztivity. You are not 2xpected to attempt to explain why
events are happening 1n the lescson. Urite as mzn: details a:
possible." An example of a t,pi1cal response was given before the
subsect:z answered the question.

The Clzz:zroom Tecst of Formal Opersztions was given to groups
of 4 to 2 through live demonstration. Subjects wrote responsesz to
quesztions and raticnalez for their anzwers at described by Lawson
(1975,

Fost-treatment meacsurec concizted of "Detail Attendsnce" and
"Critique of 3 Classroom Lezzon Plan". Detai) Attendance (D&?
consisted of the Suchman Inquir, Development FProgram 1 1m)oop
titled "Pendulums" and a recsponcse sheet for lizting details. The
f11lmlcop was chown and then subyectsz were szsked to write as many
detzi11z 33 the, could wihich 3ctuslly occured 1n the fi1lm. The D&
wasz given to determine the immeciate treatment effect on similar
sctivities, near-transfer effectsz,

The Critique of a Clazsroom Lezzon FPlan ' CLF pozttest wacg
gtven to 311 4 groups one week after the tresatment session. The
CLP wmae planned to determine far-trancfer treatment effects 1n a
profeszzi10nal area of classroom teaching. This posttest involued
reading & detailed lescson plan and, wher completed, returning the
plan and writing answers to a set of four open ended questions.
The plan concerned lezzone which described goale, prerequisites,
objectives, materi1alz, instructional proce Jurce, and evaluation
me thods leading toward teaching a voncept. The lezzon plans were
modeled after zamples used I1n the methods coursec. 7The leszons
demonstrated the sequence and form of the procezs of concept
formation (Bruner, 1941). The first question azked of the
subjects wss symilar to the question 1n the CLA Pretest. This
juestion is designed to test prerequisite procezses, data
gathering skill items one, two and five outlined earlier. Three
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additional cpen-ended question:z were acsked for rezpons
questions were dezigned to test prerequizite proceszses
four, with zome overlap on the three other 1temsz.

2. Give 3as many questions as »ou c3n about what ,ou hazre
read. Stste them so that they azk only for Known factz,
not i1nferences or conclusionz. They muzt be stated so
they can be an:zwered either with 3 ,¢2 or no followup
response. Anv other t+pe o0f Question will not be
answered,

' DbGive 35 man; hypothezes ‘e-planationss az sou cazn to
explain what ,ou have read 1n the lesson plan. The
hypothecses chould appropriately erplain lesson plan
components, events, and statements or relationships
be tween them. +Hint, concsider reculte produced o f
changes were made).

4. Design a tect of one of the hypotheses (explanations:
gtven about the leczson plan to determine t§ the
hypothecsie, mhich you made, shou'd be sccepted or
rejected.

A responce example was given for each of the questions asked.

The zubject was given the lesson plan to be revieved as many times

as needed to develop anzwers for the questions. The lesson plans

were not available for observation during the written responsze
time,

Analysis

The data from the :nstruments wse coded following zequences
described by Lawson ¢1978), UWright 1975, and Suchman (1%64b".
Lawson decscribed a procedure faor interpreting each ztudent anszswer
and rationale. In addition, to check the validi%ts of these groups

rezuits, 2% students were yndividuallys orally interviewed usin
zix Piragetizn tasks =imilar to thoze found on the Lawson group
test. Correlation between the two teste given points for each
cognitive level obtained was 0.94.

biright describes procedures for counting detasilz, quesztions,
.and h.pothezes. Content differences 1n =statements were added to
the counting procedure. Ouinn = Hypotheziz Quzality Scale wae used
to determine the quslits of the h,spotheczez for queztions three 3znd
four ‘GQuinn and George, 1775). Thiz data waz zelected to
correlate with the fiuve data acquisition items =arlier dezcraibed.

Categoriec of queztione given by the sunject:z mere aleo
analyzed, as dezcribed by Suchman (1944b7, to determine the
diverzitv 1n the types of 1nquiry patterns and Kindz of data
sources used. This wses done in order to determine changes which
might have tsken place 1n planned and systematic exploratory
prerequisite skillz, dsta acquizition 1teme two and three above.
Suchman defined 1nquir, patternz a2¢ zeeking Yeri1ficxtion, verify
some sspect of an event; Experimentztion, ascertsin the
congequence of a change; Nececssi tv, aspect of event or aobject
necessars for the given result to be obtained; and Synthesie,
whe ther the i1dea was walid. Theze four types of 1nquiry patternsz
can esch use any of four kKinds of data as i1nformation sources.
The kinds of data 1nvolve, Eventz, Objyects, Conditionz, and
Propertiez. Univariaste and multiple analysez of variance mwere
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used to azzesz the equivalency of groups. The levsl of
significance accepted in all analyzez wzz 0,05,

PESULTS

The pretest means of the two groupsz were zimilzar for the
Critique of the Clazzrcom Lezzon @ctivit. and higher for the
control group on the Clazsrocom Tect on Formal Operxtionz, See
Table II for main pretezt results., Since the pretest groups
chosen 2t random, differences would have implications for the
stud,s as 2 whole. Ezch pretest waz znal,zed b, total ccore and
part zcore, Thus, reported details, queztions, and hrpothezes
were compafred on the leszon activity and total «nd individual 1 tem
zccres on the formz)l operations tezt., Mo zignificant statistical
differences were found between the groups on the pretests,

Fesults from the Detail Attendance posttest zhowed a
significantly higher {F=236, P{,01% number of details were
reported b/ the e -perimental group, as compared to the control
group. =ee Table 2 for summary report of DA rezultz., 1mmediate
and near—transfer effects were erident, Effectz were found in 3
practical and statisticsl zencse.

The delay=d pozttecst rezultz from the Critique of Classroom
Lesson Plan showed higher experimentsl group mexn =cores in each
queztion area, 1 number of detatle, 2> number of aquestions, and
2) number of hypotheses. Table 2 lizts zummar. da2tz for number of
detatlz described. The exper imental group reported 3
significantly greater number of details {F=4.s1, P=.04} on ths=
lesson plan, 364X greater, than groupe not given instruction 1n the
cue attendance. Each of the three experimental subgroups reported
significantly greater numbers of detzails than each of the three
control subgroups

[ Insert Table Il aboux here )

The total ot 2229 appropriate details dezcritied by the
subsects were categor-zed by content type. The e:cerimental
groups reported a zignificantl, grezter number of detaile
decscribing processes obcerved 1n the lezzon plan [F=%2.28, P<.01:
and a greater number of statementec not classified 3¢ details sbout

=

the plan ({F=5.85%, P=.011, Detatle dezcribed about cbjectz 1n the
lescson were similar 1n the two groups. Table III gives a
breakdown cof summary statistic:z from the CLP inctrument for all of
the effect areas.

The number of questions azked im ansl.zing the lessan plan
differed between the groupsz. The experimental groupz reported 43
more questions, & significantly greater amount [(F=3.%5, P=(0.033
thann the controal group. The efxzperimental groups reported
zignificantly more quezticons of the tvpe concerned with
methods, processes to be used b, the teacher and students (F=2.12,
P<.01y. HNo difference waz noted in number of questicnz of the
trpe which deal with content of the lesson 2or 1n the numL-r of
statements given which were not approprizte queztions.

Sutbtjects had dirfficulty giving hypotheses to explain lesson
plai. ~omponents, =ventz, and relationshipz. vran average of about
three hypotheses was given b, thz exper imental groups trained In
cue sttendance. This was significantly higher than the contraol
group {(F=3.83, P=.05:. A1l hypotheses, a total of 353, were
evaluated for quality, ucsing the Cuinn ¢1971) scale. The quality
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ot the h-pothecez and the number of ztatement: given which mere
non-h,spothesiz were not ztatizticall, different betwsen the two
qroups,

{ Imsert Table 111 about here )

The types of i1nquiry patterns and dsts =carching st/lesz,
reprezenting esplorstory behaviar, sc defined by Suchman (159&abn
werv determined b ansl.zing subject quesztionz on the pretest
leszon activit, and posttest lesson plan. A)l =zubject questions,
a total of 1994, were categorized tvnice 1nto one of four
categoriez. Guestion inquiry patternz given on the CLA& pretezt
produced nearls equzl means and non-significant statiztical
differences between the zampled groups. The :zame requezt for
questions on the CLP posttest resulted i1n larger e .perimental
group =z=cores 1n all four 1nquiry pxttern arszaz. Multiple amzxl.zi:z
of “3ri3snce run on 311 types of questione IF=1.71, P=.14% and with
kindz of data sourcez (F=4.1%, F=.01: fourd subjects inztructed in
cue attendance hsd roughl, similsr inquir, patterns but used data
zources n a significantl, different wa, from untrained sub,ects,
Onl. the experimental group mean for the Yerification question
pattern of 7.0, was zignificantly larger than the contral mesn of
3.0, {F=3.28, P=.05i. The dats zcurces accessed for the questionz
were more evenl. zpread among the four categories for subyects
receiving intercention instruction. Onlv one category was
significantly different between the groupe, the uze of conditicns
of obiect: or event:z s 3 dats source {F=14.37, P:.013. The
e-perimental group sccessed this scurce 40!, of the time, mean of
3.0, as against 184, mean of 0.91 for the control group.

One additionz]l =snxlysis was conducted to determine the effect
of the level of cognitive functioning of zubjects may have had on
the intervention inetruction and followup reparting in the
trestment group. Data from the pretest "Clazsrcom Test of Formsl
Operations” wasz uzed to conztruct a stratified subgroup of ZE
subjectz, ~ trend toward higher mesns was found with lower
cognitive level subject:z 1n most outcome areaz of the CLF
posttest. One waz statistically significant, n' ~2er of detz|
abiout obyects dezcribed in the lesson plan. Concrete zubjects
reported 5.7 detailz of object= 1n the lesson plan 35 =gainzt 2.1
and 1.9 for the tranzitional and formal students {(F=%.1&, F..01:.
Formal cognitive level :zubjects reported higher meanz 1n one sres,
number of detailz about procescses,

COMCLUSION AND IMPLICATIONS

Intervention instruction 1n cue attendance effected changes
th zecondar, pre-service teacher:z’ perception and reporting of
problem situations 1n number, type, and quality of detaile; number
and type of questions, and number of hypotheszes. Significant
results occurred both in near and far-transfer situaticons. These
~hanges resulted 1n incressed ability 1n hypothesis gener3stion.
For this cample of teachers there wasz a direct effect of
purposeful training 1n prerequisite processes, aimed at more
effective hypothetical-deductive reasoning, applied to bazic ki1
performance in planning classroom teaching.

Intervention instruction alzc affectz the Kind of dat
referenced by sample teachers i1n developing responsez. Th
resultz zupported & change in the exploratory behaviors of
subyects, increasing the diversit, in use of all cstegories of
data sources and maximizing one, Condition, which 1= of
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signifi1cance 1n hypothesis generstion. Frevious research work
reported similar results with non-tescher groups (Suchman, 19ss5b;
Salomorn and Zieter, 1970; and Wright, 1978), The growth from
hypothesis scanning, unzvctematic3ll, asking a zeriez cf queztions
testing specific unrelated hypotheces, to constraint seeking;
syetematically elimatinating sets cof pozsible 3lternatives with
each question, i= a dewvelpomental procees which can be affected
through traiming 1n transitional thought level zubjecte (Mozher
and Hornsby, 19&&,.

The significant narrow focus of low ability zubjects n
reporting detail of objects, to the moderste exclusion of process
detail, 1z an important finding. Such performance can lead to
unsystematic exploratory behavior or a narrown2s3 in considering
alternative leszon planning approaches for making instructional
decisions. Efforts 3t refocusing subjyect reflection to processes
during interventic,. mas moderate this tendencyr.

The neutral effect of intervention instruction on hypotheces
quality 1s of interest. The stimulation of conflict and response
uncertaint, was not encugh to create better hrspotheses. In future
research, :ntegration of thiz instruction with hypathesis
genzration training and teacher education method: m3y effect
changes needed for higher quality and effective analrssis of lesson
plans.

The ability level of the sample teachers, in gereral, did not
significantly affect wne results of the inztruction. [t appears
that low cognitive level zubjects profited at least as much, and
usually more, from cue attendance instruction as higher leyel
subyects. Salomon and Sieber (1%70) and Wright (1978) repor ted
simiar results. Both ztudies 1n near-transfer situations
reported a higher number cof details, Yower number cof queztion:z,
and lower hypothesis quality for high ability level subjects
resulting from cue attendance inztruciion. It was propozed by
Salomon und Sieber that, due to the concretenes:z of cue attendance
training, higher rexsoming abil ity adults work under a strain In
avoidance of the use of abstract representztions. This leads to
little or negative benefit for subjyec tsz.

It was hypothesized that cognitive deficienciez, a5 defined

in thiz study, affected the way these zample teachere -escted to
information presented to them. Intervention inztruction aimed at
cegnitive modification 1n specific h,pothetical - deductive

reasoning prerequisite procescses produced significant positive
changee 1n these deficiencies with immediate mpact on teacher
perception and behavior during lescon plan analysis 3nd
evaluation. These rezults may provide = more detziled and
meaningful underz=tanding to the problem of teacher education
leading toward teacher zffectiveness. The result:z are in
agreement znd help interpret the meaning of 3 number of cther
studies which have attempted to look at the problem from a global
or brosd viewpoint. The=e previous studies found gener al
cognitive functioning related to specific planning behaviors
rtlelson and Anka,, 1977, Peterson, Marx and Clark, 1973, and
Sunal, 1980) or to general teaching behaviors (Qrme, 1577, Wakeman
et. al., 1978, Martin, 1983, and Sunal and Sunal, 1985). FResults
of other supportive studies concluding thzt the act of teaching
itself enhances cognitive abilities (Murray, 1983), that
successful teachers have "withitness" and "attention ouverlap"”
(Kounim, 19270>, and "vigilance" effects (Buckner and McGrath,
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1963) are equally unfocuszed in not relating specific variables of
practical uce 1n teacher education.

Intervention instruction i1n prerequisite cognitive procecses
has demonstrated short-term effects in classroom planning
effectiveness. Latent =ffects of changing operational schema 13
another possible and long term alternative for increasing
effectiveresz., The control group received direct instruction In
leszon planning and ret performed significantly lower 1n
recognizing detailz, selecting variablez, and genersl exploratory,
behaviors in analyzing lesson plans. The efficiency of teacher
education sctivities mar ke increased through integration of
intervention instruction 1n this sample of teachers, Feceptivity
of concepts and application proficiency can potentially benefit
whern obiectives involve constructing and modifying lezzon plans
for daily teaching tasks. Greater ability in perception of lezson
details, accessing memory, selection of variables, development c~
alternative possibilities, and decision making in the comple.it,
of lescon plan writing are reasonable cutcomes for this cample of
teachers through intervention cognitive modification procedures.

The implications of the ztudy zre that alternative
instructional procedures for more effective classroom lesson
planning are possible. The rezults of this stud» place iIn
perzpective the cognitive comple<ities which teachers have to deal
with in classroom teaching, especially with regard to decision
making and application of teaching skills 1n planning, teaching,
and evaluxting lessons. As Piaget described 1n Science of
Education and Psychology of the Child ¢(1°973), "the more we trv to

improve our schools, the heavier the teacher's tazk becomee; and
the better our teaching methodz, the more difficult thev ars to
appls." Thue, teacher effectivenes: does not simply relate to
being erposed to, or understanding the content prouvided in,
teacher education programs and work¥zhopz. It involues, n
addition, the consiztent uce of higher level thought processe= n
ever rday classrcomn planning and teaching.
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TABLE]1

Intervention Instruction Research Design

Group N  Activity

Pretests Treatment Posttests

Classroom test  Cntique of Cue Attendance  Detail Critique of

of Formal lesson Instruction Attendance lesson plan
Operations activity using film (one week later)
(same day)
Experimental
R} 30 X 03 04
R, 28 04 X} 04
R3 30 (‘2 X 1 04
Subtotal 88
Control Lesson Plan
Instruction
R4 30 0, X, 04
Rs 28 X, Cs 04
Rg 29 0; X5 04
Subtotal 87

TOTAL 175




TABLE II
Summary Table Giving Group Means, Standard Errors, and

Anova Results Between the Two Treatment Groups

Group N Pretests Posttests
Experimental Classroom test of  Critiique of Detail Critique of
Formal Operation  Lesson Activity Attendance Lesson Plan
Op (0) (03) (0g)
Mean (S.E.) Mean (S.E.) Mean (S.E.) Mean (S.E.)
# Details # Details # Details
Ry 30 48.5 (1.71) 153 (.61)
R,y 28 8.8 (.51) 14.6 (.69)
Rj3 29 10.8 (.64) 13.8 (.65)
Subtotal 87 14.58 (.64)
Control
R4 30 10.0 (.69) 10.6 (.55)
[F=0.21]
Rs 28 16.3 (1.11) 10.5 (.62)
[F = 236.2]*
Rg 30 9.9 (.65) 11.2 (.68)
L [F=3.28] -
Subtotal 87 10.9 (0.64)
[F=461}*
TOTAL 175

*Difference between experimental and control groups significant at the P < .05 level using

anova statistics
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TABLE I

Effects of Interven ion Instruction on Critique of Classroom Lesson Plan

Performance on Post Test Group

Critique of Classroom Lesson Control Group (N=87) Treatment Group (N=88)
Plan (CLP) (04)

mean standard mean standard
error error

1. Number of details described 10.87
about lesson plan

a. Number of details about 3.70
objects and events described
in the plan

. Details about processes : . 11.27**
described in the plan
Statements given which were . . 5.15%*
not details in the plan
. Number of questions asked . . 7.52*
about lesson plan

a. Number of questions about ' X 6.65**
methods used by students or
teacher in the plan

. Questions about content of plan

Statements given which were
not questions

. Number of hypotheses given to
explain what was observed in the
lesson plan
Hypotheses quality

Number of statements given
which were not hypotheses

*Significantly different from control group at P < .05 using manova statistics

**Significantly different from control group at P < .05 using anova statistics
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